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I n t r o d u c t i o n . I n p r e s e n t w o r k the U k r a i n i a n 
N a t i o n a l Gr id ( U N G ) i n f r a s t r u c t u r e w a s a p p l i e d 
f o r i n v e s t i g a t i o n o f s y n c h r o n i z a t i o n in l a rge ne t -
w o r k s o f i n t e r a c t i n g n e u r o n s . T h i s a p p l i c a t i o n 
i s i m p o r t a n t f o r so lv ing o f m o d e r n n e u r o s c i e n c e 
p r o b l e m s r e l a t e d t o m e c h a n i s m s o f n e r v o u s s y s t e m 
a c t i v i t i e s ( m e m o r y , c o g n i t i o n e tc . ) and n e r v o u s 
p a t h o l o g i e s ( e p i l e p s y , P a r k i n s o n i s m , e tc . ) . M o d -
ern n o n - l i n e a r d y n a m i c s t h e o r i e s and a p p l i c a t i o n s 
p r o v i d e s p o w e r f u l b a s i s f o r c o m p u t e r s i m u l a t i o n s 
o f b i o l o g i c a l n e u r o n a l n e t w o r k s and i n v e s t i g a t i o n 
o f p h e n o m e n a w h i c h m e c h a n i s m s h a r d l y cou ld b e 
c l a r i f i e d by o t h e r a p p r o a c h e s . C u b i c m i l l i m e t e r o f 
b r a i n t i s s u e c o n t a i n s a b o u t 105 n e u r o n s , so r ea l i s t i c 
( H o d g k i n - H u x l e y m o d e l ) and p h e n o m e n o l o g i c a l 
( K u r a m o t o - S a k a g u c h i , F i t z H u g h - N a g u m o , e tc . 
m o d e l s ) s i m u l a t i o n s r e q u i r e c o n s i d e r a t i o n o f la rge 
n e u r o n s n u m b e r s . Such c o m p u t a t i o n s r e q u i r e la rge 
c o m p u t i n g p o w e r and m a y b e e f f i c i e n t l y p e r f o r m e d 
in gr id i n f r a s t r u c t u r e . 
Results. C h i m e r a state or stat ionary state wi th coher-
ence and i n c o h e r e n c e i s recent ly d i s cove red p h e n o m -
enon tha t t akes p lace in large n e t w o r k s of connec t ed 
osci l la tors . In this state some osc i l la tors of connec t ed 
n e t w o r k are s y n c h r o n i z e d , whi l e o thers d e m o n s t r a t e 
chaot ic behav io r . C h i m e r a states are h y p o t h e s i z e d to 
be c o n c e r n e d wi th m e m o r y , cogni t ion and pa tho log i -
cal synchron iza t ion . Poss ib le c h i m e r a states t ypes and 
cond i t ions u n d e r w h i c h this states occur are u n k n o w n 
today. The ma in aim of this w o r k is to f ind as m a n y 
ch imera states as poss ib le in the ne tworks of connec ted 
n e u r o n s desc r ibed b y p h e n o m e n o l o g i c a l K u r a m o t o -
Sakaguch i mode l . In this m o d e l each osci l la tor (neuron 
or o ther ob jec t ) is cha rac t e r i zed by its phase fi k in 
d i m e n s i o n s i, j, k. Phase evo lves in t ime accord ing to 
the equa t ion : 
w h e r e P - r ad ius of connec t ed n e u r o n s reg ion , a -
ini t ial phase tha t desc r ibes ratio b e t w e e n inhibi tory 
and exci ta tory coupl ing s t rengths . 
S p e c i a l s o f t w a r e f o r s i m u l a t i o n s i n G r i d w a s 
d e v e l o p e d and a p p l i e d in the v i r t u a l o r g a n i z a t i o n 
« n e t w o r k d y n a m i c s » i n U N G . We c o n s i d e r e d cubic 
r eg ion wi th 125000, 1000000 and 6 4 0 0 0 0 0 0 neurons . 
Severa l t h o u s a n d s t r a j e c t o r i e s w e r e s imula t ed w i t h 
d i f f e r e n t ini t ial cond i t ions and pa r ame te r s . Type and 
o c c u r r e n c e of c h i m e r a state (Fig . 1) s i g n i f i c a n t l y 
© О. О. Судаков, В. Л. Майстренко 
depend on init ial condi t ions , r ad ius and initial phase . 
Conclusions. A b o u t twen ty d i f f e r e n t c h i m e r a states 
we d i scove red us ing this app roach . T r a j e c t o r i e s and 
a n i m a t i o n s are p r e s e n t e d in Gr id d a t a b a n k h t tps : / / 
c h i m e r a . b i o m e d . k i e v . u a / . 
We also p lan to use the f o l l o w i n g a p p r o a c h f o r 
r e a l i s t i c s i m u l a t i o n s o f n e u r o n a l n e t w o r k s u n d e r 
epi lepsy and P a r k i n s o n i s m to c l a r i fy the cond i t ions 
and m e c h a n i s m s of these pa tho log ie s . 
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Fig. 1. D i a g r a m of c h i m e r a s ta tes . 
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